Interferon-gamma, tumor necrosis factor-alpha, and interleukin 1-beta suppress the replication of hepatitis B virus through oxidative stress.
The effect of interferon-gamma (IFN-gamma), tumor necrosis factor-alpha (TNF-alpha), interleukin 1-beta (IL-1beta), and H2O2, on hepatitis B virus (HBV) replication was analyzed in the HBV DNA transfected human hepatoblastoma-derived cell line HB 611. Secretion of HBV DNA from HB611 cells was inhibited by IFN-gamma, TNF-alpha, IL-1beta, and H2O2 in a dose-dependent manner. These cytokines and H2O2 also decreased HBV mRNA expression in HB611 cells, meaning that these reagents decreased the synthesis of all virally encoded components of the HBV virion. The level of manganese-SOD mRNA, indicative of occurrence of oxidative stress, increased immediately after treatment with IFN-gamma, TNF-alpha, IL-1beta, and H2O2. Moreover, the antioxidant N-acetyl-L-cysteine substantially inhibited the antiviral effect. Our findings suggest that oxidative stress may be a common factor in the antiviral effects of IFN-gamma, TNF-alpha, and IL-1beta on HBV.